Introduction.
In this paper we investigate the problem of determining when the classical 22th order linear differential operator d) Ly = y<">+PnV"-I)+... + p1y' + poy can be factored into products of lower order operators of the same type and how these factors may be characterized.
In §1 we collect results from the elementary theory of ordinary linear differential equations which we use in the subsequent development. § §2 and 3 deal with the cases of two or more than two factors respectively. Sufficient conditions on the coefficients for various types of factorizations are developed in §4. Some applications and illustrations are given in §5.
According to a well-known result of Pólya [12] the operator L has a factorization into "products" of first order factors where Wl = yl and Wfe = det[y(I_ 1}] iot k= 2, • .<, n -l, i, j = 1, <<i, k. For a short and elegant proof of this result see [14] or [3, pp. 91-92] . Such a factorization is closely related to disconjugacy and has received a lot of attention in the literature.
For some recent papers see [6] , [9] , [15] , [19] .
In [16] it is shown that L has a factorization of type (4 In general not much seems to be known about factorizations of type (4) . A notable exception is the work of Rellich and Heinz given in [7] and the paper of Krein [8] . See also [4] , [3] and [19] .
For a result on multiple second order factors see Miller [11] .
Explicit conditions on the coefficients which yield factorizations of types (2) and (4) [5] . Denote by N(L) the set of all solutions of Ly = 0. (6) Ly = W(y1,...,yB,y)/U'(y1,...,yn) for all y £ Cn.
Ii we assume that p. £ C for i = 0, ..., n -1 then the operator L*y = (-l)"y(n) + (-lr-Up^y)^-" +. So by L = RQ we simply mean that Ly = RiQy) for every y £ C".
By a direct computation RQ can be put in the form (1) P , = Ii. t + r i. , = s ta
By solving these equations successively it is apparent that given the p's and q's (with the q's satisfying a. e C~ , i = 0, 1, •« •, k -1), the r's are determined uniquely; and given the p's and r's, the q's ate determined uniquely.
In other words, given a factorization L = RQ, Q determines R uniquely and R determines Q uniquely.
Moreover the differentiability properties of the coefficients can be readily read off from these equations as well. We now state the result from [16] . To answer this question we need a lemma which may be of independent interest. Example. Let Ly = y'" -y ' + y -y. A basis of ML) is: y Ax) = ex, 
